Introduction
In the course of our research on new sesquiter penes from the fresh whole plant of Pluchea arguta (Syn. C o n yza odentophylla Boiss.) belonging to the family Compositae, we have already reported three new sesquiterpenes [1] [2] [3] together with some known com pounds. In the present communication we wish to describe the isolation of a new dinorsesquiterpene pluchidione 1 and a new dimeric ses quiterpene, pluchidinol 2 from the ethyl acetate soluble portion of P. arguta. Their structures have been established by 'H, COSY-45, NOESY, 2D-7-resolved, l3C N M R and heterocosy spectra. Taraxasterol was also insolated from the ethyl ace tate soluble portion and was identified by spec troscopic means, as well as by direct comparision with an authentic sample.
Results and Discussion
Pluchidione (1) : was isolated as light yellow gum from the ethyl acetate soluble portion of the alco holic extract o f fresh whole plant o f P. arguta. The UV spectrum showed an absorption at 236 nm in dicating the presence of a,/?-unsaturation in the molecule [4] , The IR spectrum showed absorptions at 3400 (OH), 1710 (C -O ), 1650 and 1680 cm " 1 (a,/?-unsaturation ketone). The FDM S indicated a molecular ion peak at m /z 222, whereas HRM S re vealed that the exact mass o f the molecular ion was 222.12633 consistent with the formula C 13H 180 3. The formula indicates five double bonds equiva lents in the molecule, two o f which are accounted for by carbonyl groups, two by the double bonds and one by the ring of the skeleton. The terpenoidal nature of 1 was indicated by the presence of four methyl singlets in the !H N M R spectrum, each integrating for 3H at Ö 1.09, 1.10, 1.80 and 2.28. These are due to protons at C-10, C -ll, C-12 and C -l3 respectively. The chemical shift of the last methyl indicated the presence of a COCH3 group. The methyl group which resonated at S 1.80 (J !2_4 = 0.9 Hz) was attached to an unsat urated carbon. A double doublet at Ö 2.34 (Jgem = 17 Hz, J yjA = 1.14 Hz) is due to H -3/?and another double doublet ascribed to H -3a was observed at Ö 2.46 (7aem = 17 Hz, J iaA = 1.04) . The doublets at ^ 6.40 and < 5 6.80 ( / 7 8 = 14.7 Hz) are due to pro tons at C-8 and C-7 respectively coupled to each other, their trans olefmic coupling constant also clearly indicated the presence of the double bond outside the ring.
The multiplicities of the proton signals were de termined through a 2 D-y-resolved spectrum and vicinal coupling was confirmed by COSY-45. A strong cross peak was observed at Ö 2.34 and cS 5.90 , beside this another cross peak at ö 2.46 and Ö 5.90 showing the coupling interaction of H-3a, H-3/? protons with that o f C-4 proton. A corre sponding cross peak o f H -3a and H -3 ß protons with each other was also observed in the COSY-45 spectrum, which also showed a cross peak at S 6.40 and < 5 6.80. They are due to vicinal protons in the skeleton of 1. The NOESY spectrum also con firmed structure 1 showing spatial connectivities of H -l 1 with H-7, H -3 # C H r 13 with H -8 ; C H 3-12 with H-4.
The 13C N M R spectrum (CDC13, 100 MHz) showed the presence of thirteen carbon atom s in the molecule. The multiplicity assignments were made by DEPT., the pulse sequence with the last polarization pulse ange 0 = 45°, 90 and 135 '. It showed presence of four methyls at < 5 18.69, 22.97, 24.37 and 28.37 which were assigned to C H 3-10, C H j-ll, C H 3-12 and C H 3-13 respectively. There was only one methylene at <5 49.61 due to C-3. Three methine carbon signals at < 5 127.80, 130.38 and 144.98 are due to C-4, C-8 and C-7 respective ly which also suggested that there must be two double bonds in the skeleton o f 1. The CD curve in ethanol shows a cotton effect, with a positive maximum around 243 nm and a negative m aximum at 2 1 0 nm due to the n -n * transitions o f the a,/?-unsaturated ketone. In addi tion, there are weaker negative maxima at 318 as cribed to the unconjugated ketone ( n -n * ) and 340 nm due to the enone ( n -n * ) . The positive maximum at 243 (As 14.6) corresponds, in the po sition and intensity to that of +a-ionone [5] which has R configuration at C-6 . It is therefore conclud ed that the com pound 1 has the same i. e. R config uration at C-6 . P luchidionol (2) : was isolated as a colourless gum and obtained through repeated flash chrom a tography. Its UV spectrum showed an absorption maximum at 233 nm which indicated the presence of a,/?-unsaturated ketone [4] , The IR spectrum contains peaks at 3200-3600 (OH) and 1674 and 1645 cm -1 (a,/?-unsaturated ketone). The fast atom bom bardm ent (FAB) mass spectrum of 2 contains a (M + H )+ peak at m /z 549 corresponding to the molecular formula C31H 48O s. In the El mass spec-///oh 2 trum, the M + peak was not observed, the peak at m /z 268 which appeared after the breaking of the dimer into the monomeric form. The rest of the im portant peaks at m /z 235 (base peak) 217, 193, 175, 149 and 123 which are identical to those re ported earlier [6 ] .
The 'H N M R spectrum (400 MHz) was very similar to that of 4-epiplucheinol [1] . The com pound 2 showed methyl singlets, each integrating for 6 H, at < 5 0.94 (C -14 and C -l4'), < 5 1.18 (methyls at C-4 and C-4'), <5 1.42 (C -l2 and C -l2') and < 5 1.44 (C -l3 and C -l3'). There is a narrow triplet at < 5 3.68 (J = 2.70 Hz) characteristic of the p ro tons geminal to hydroxy group at C-3 and C-3'. A doublet at 7.03 ( / 5 6&5 6 = 2.30 Hz) is assigned to the olefinic protons at C-6 and C-6 '. There was an AB quartet centered at < 5 2.30 ppm (JAB = 15. 7 Hz, <5A <5ß = 18. 5 Hz due to H-9'). A multiplet at < 5 1.80 was assigned to C-2 and C-2' protons. Be sides these signals, there was a multiplet at <5 1.25 (2H, m, H-l 6 ) which was not present in 4-epiplucheinol [1] .
Two dimensional N M R measurements were carried out to verify the 'H N M R assignment. The coupling interactions were established through correlated spectroscopy (COSY-45) while the m ul tiplicity of the overlapping proton signals was de termined from the 2 D -/-resolved spectrum. The assignment for C-2 and C-2' protons at <5 1.80 could thus be confirmed by its COSY-45 spectrum, which showed a strong cross peak at < 5 1.25 (H -16), 1.80 (H-2, H-2' ), 3.68 (H-3, H-3') . Similarly the as signments of H-5, H-5' at < 5 2.68 and H-6 , H -6 ' at < 5 7.03 were also confirmed by COSY-45 spectrum since they showed interaction with each other.
The broad band and D EPT 13C N M R spectra of 2 were very useful in elucidating the structure of the com pound, which showed the presence of eight methyls, seven methylene, six methine and ten quaternary carbon in the structure o f 2. The chem ical shift and multiplicity o f C-2 and C-2' is effect ed because 2 here they were methines at Ö 50.86 (in the case o f 4-epiplucheinol it was a methylene) at tached to the C-16 methylene which linked the two monomers of same stereochemistry, whereas it was absent in 4-epiplucheinol. This extra methylene i.e. C-16 appeared at ö 29. 73 .
Heterocosy experiments were carried out to identify the relationship between the carbons and their respective protons. The C-16 signal at S 29.73 showed a cross peak with protons at S 1.25 . Simi larly the C-2 and C-2' at Ö 50.86 showed a cross peak with Ö 1.80 . It also confirmed the assign ments o f other protons with their respective car bon atoms.
Experim ental
UV spectra were recorded on a Shimadzu UV-240 spectrophotom eter and IR spectra were recorded on a JASCO A-302 spectrophotom eter. HRM S and FDM S were recorded on a Finnigan MAT-312 mass spectrometer connected to a PDP 11/34 (DEC) com puter system. The 'H NM R spectra were recorded at 400 M Hz on a Bruker AM-400 N M R spectrometer. The l3C N M R were recorded at 100 M Hz on the same instrument. The optical rotations were recorded on a Polartronic Universal A ustralian Standard K-157 digital polarimeter. Flash column chrom atography was per formed on a Eyela Flash C hrom atograph model EF-10, using silica gel 60, 230-400 mesh size, (E. Merck) as the stationary phase. The purity of the samples were confirmed by HPTLC silica gel 60 F254 precoated glass plates (nano TLC; E. Merck).
E xtraction an d isolation o f com pound 1 an d 2
Fresh plant material of P. argu ta (only 20 kg) was collected from Karachi and identified by Bo tany Departm ent, University of Karachi, a vouch er specimen has been deposited to the herbarium of Botany Departm ent. The plant was crushed, soaked in hexane and homogenized with an UltraTurrax homogenizer. After removal of the hexane extract (twice) from the homogenized material of P. arguta. The residue was soaked in distilled EtOH. The ethanolic extract was taken and the solvent was removed in vacuo. The residue ob tained was extracted with ether. The ether insolu ble portion was partitioned with ethyl acetate and water. The ethyl acetate layer was separated and aqueous phase was further extracted with ethyl acetate. The ethyl acetate-soluble portion was eva porated in the rotary evaporator. The gummy resi due ( 2 0 g) was loaded on a large silica gel column and chrom atographed in the order hexane, hexane-chloroform mixture, chloroform , chloroformethyl acetate mixtures, ethyl acetate, ethyl acetatemethanol mixtures and finally with pure m etha nol. The fractions eluted from chloroform -ethyl acetate (75:25) contained a mixture of closely moving sesquiterpenes. This sesquiterpenic mix ture was subjected to repeated flash column chro m atography with chloroform , m ethanol (96:4) as mobile solvent. The first few fractions afforded compound 1 with some impurities which was fur ther purified through thin layer chrom atography on silica plates whereas the more polar fractions contained com pound 2. The latter was purified by repeated flash column chrom atography.
